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CymuocTb H3o6pereHHH: uttok CHa6aeH uaoopOM aaacTMMHbix KOHTaKrapyiomHX no nepHMerpy c 
BHvrpeHHeft noBepXHOCTbJO Tpy6bi MaameT. Mesyry uaHxeraMH pacnonoxeH cMa30TObrii cocraB. ManmeTbi 
HMeioT nj\CBTVMnyio cchchhjo rrpo^ojTi^Ho-rxxj>pwpoBaiiHoi% xpyfiw npo^mmpoBaHHyxo no ee Hna^HHaM h 
BbicTynaM noeepxHocTb. Ha Bbicrynax MaiUKerbi CHa6»eHW pe6paMH xecTKOCTM. JKecrKocTb wamKeT Ha 
3Tiix ywacrxax paraa hjih 6onbnie jkcctkoctm Majraer Ha yuacrxax ena^HH. 2 wi. 
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Description (OnncaHHC H3o6pcxeeitH|: 



H3o6pereime othochtch k CTpoHTenbCTBy. b uacTHoexM k 3amwre Meranna Tpy6 ot B03^eficTBHH 
arpeccuBHbix epe;;, a hmchho k ycrpoiicTBaM n/iH HaHeceHUH noKpbiTHH Ha BHyTpeHHJOK) nonepXHOCTb 
npo^QjTfaHo-r>C¥^pHpoBaHHBix rpy6. HcnonbsyeMbix b HaJrcr^asoBOH iipoMbinnieiiHocTH npH peMOirre 06caAHL.Dc 

KOJIOHH. 

JfoeecTHa ycrauoBKa. c noMombio KoropoH HHjiHHApHuecKHe Tpy6bi ro<}>pHpyK>T. 3areM noABepraioT 
H0pMajra3anLiM TOK3MM Bt>icoKoA MacTOTW (TBM), w cMa3Ky xpy6 ocymecTBUHioT a° m nocne ro$pHpoBaHHH 
n, ecjm no<j>pHpoBaHHH CMa3Ky Kpyrnbix Tpy6 ocymccTBnflioT roBecrawMH npneMavof: caMoxranHBOM 
CMa3o^iHOPO MaTepHana, tthcbm anru ecKUM pacnbuieiraeM mm noKpbiBHMMH npooKaMn, to nocne 
rxx^pHposaHMH cMaoKy xpy6 ocymecxanKioT c noMocqtJo naKjiu, cmomciihoh b cMasxe h nporrarHBaeMOii Ha 
rpoce. 

Kpowe toto, cropeBUiyio CMa3Ky. HaneceHHyio nepeA ro<fo)HpoBaHHeM h oKanMHy Meranjia nocne TBM, ranse 
cneAycT yjjajiHTb c HHyrpeHHefi noBepxHOCTH Tpy6bi nepe;j btophuhoh CMa3KOH. 

M3BecTHa TaKme ycrraHOBxa fjjw HaneceHHH shhkhx noKpbiBHbix MarepHanoB Ha BHyrpeHHioio noBepxHocrb 
-rpy6 c noMonnjo n epeMeu^aiomnxcH arcacnraHbtx npo6oK c MexaHHMecjcHM npHBO^ow. OHa coctoht io nByx 
ajiacniHHbix npo6oK, ojma H3 Koropbix no^BHKHa. B npocrpaHCTBo Mexny npooKaMH 3annBaioT pacwerHoe 
KOJBTnecTBo noKptJBHOPO MarepHarra h cjsaTUM BConyxoM, no^aBaeMbiw noA H36brronHbiM ^aBneimeM 0,2 - 
0,3 Mil a, nepeMemaioT npo6KH no Tpy6onpoBony. IlpooKH co3AaJOT Heo6xoAHMyio KOHraKTHyio 
repMeTOTHOCTb, a hx Hapysnbri* Anawerp Bbi6npaK>T b 3aBHCHMocni ot j\aimcimn csaroro B03nyxa, 

BH3K0CTH nOKpblHHOPO M <AT€pH dJl 3. H B03MOSHOCTH OCTaHneHHH HOCJieAHeTX) B BHA^ TOHKOrO SHAK0T0 CJ10H 

Ha BHyTpemfeii noBepxHOcrw Tpy6onpoBOAa. 

OAHaKO TaKHe npo6KM hjih MaHseTbi Hejib3H Hcnanb30BaTb b rxxJjpMpoBaHHOH rpy6e, Tax KaK Her KOHTax-ra 
MaHJKCTW co bccm nepuMCTpoM Tpy6bi. KoHxaKx waHseT h npoAOJibHO-rx>J>pHpoBaHHOH Tpy6bi 6yAer tojibko 
no BnanuHaM rxxjp, a Ha Bwcrynax rxxjjp bbhaY ero OTcyTCTHMH c MaHseraMH 6yAyT cKaraiMBaTbCH otxoaw 
o6popeBraero Meranjia h npen>DTymefi CMa3KH. n o BropHaH cwa3Ka nocne o6pa6oTKH TBM^ raKae 6yAer 
3aTe&aTf> Ha 3th HenpHSHMaeMbie MaHseroH y*iacrxM. 

3aAa^eH H3o6pereHun hbjihctch noBbtniCHne Ka^ecTBa CM33KH c OAHOBpeMCHHOH o*n*crKon BByrpeBHcft 
noBepXHocTH npoAOJifaHo-ro^pHpoBaHHOH Tpy6w 3a cuer o6ecne*ieHMH KonraKTHoro npHneramiH Manser no 
nepHMerpy BHyrpeHHeM noBepxHocru o6pa6aTt4 BaeMOH Tpy6w. 

nocraBJieHHaH nenb AOCTiaraeTCH tcm. mto MaHxerbi hmciot npo4>unupoBaHHyK> c BnaABuaMH h BbicrynaMM 
noBepxHocrb, HAeHnwHyio ceweHHK) KOHTaKTiipyion^eii Tpy 6bi , Ha Bbicrynax MaHxerbi cHa6>KeHbi pe6paMn 
JKecTKOCTH, npH 3tom 7KecTK0CTb waiDKeT Ha 3THX y^acTKax paena mm 6ojibme wecTKocni Manrner na 
ywacTKax hx HnanMH. 

KoHTaKTHaH noBepxHocrb noABwmHbix h HenoABMJKHWx Manser i^eirnwHa BHyrpeHHeMy npo<J)nrno 
o6pa6aTbiBaeMoft Tpy6bi no ee nepHMerpy. TaK KaK npo4>HJit» rpy6bi HMeer cnomiyio (J>opMy. cocromnyio H3 
conpRseHHbix ywacTKOB BbicrynoB h ena^nn, to n/in roro, «rro6bi MaHxerbi He TepHjra ycroMMHBOcrfc npw 
npoABHJKeHHH b rpy6e t Ha Manxerax no BBicrynaM BbtnoJtHeHBt pe6pa mecTKocTM, Koropwe o6ecne™BaioT 
paoHOMepHoe npwsaTue MaHmer k Tpy6e h HaHeceime CMa3KH paBH0MepHbD«( cnoeM. 

>KecTKOCTb Manser paamiHHa Ha enannHax h Bbicrynax, TaK KaK croia TpeHHH c rpy6on Ha Bbicrynax 
6onbnie, Mew na BnanMHax. npw pasHow secrKocrw A«|)opMam«i na Bbicrynax Manser 6yAer 6onbme, mto 
Moser npMBecTM k saTCKamoo pc3MHBi w 6onee 6bicrpoMy ee n3Hocy. McnojraeHMe pe6ep secTKocTH Ha 
Bbicrynax Manser ynpoMHaer hx, hphmcm creneHb secrKocro 3aBacnT or MapKU pe3HHbi, ee 
anacTHUHOCTM, TOjnimHbi MaHseTbi m pa3MepoB npoAOjibHo-ro^pHpoBaHHoii Tpy6bi. 

Ha (J>ht-1 M3o6paseH 0604MH bma ycrpoiicrBa; Ha 4>ht.2 noKa3aHa b nonepewHOM ceyeHMH MaHsera c 
rnxxJwinpoBaiiHOn kohtokthoh noBepXHOcrbX). noMen^eHHan BHyrpb npoAOJibHO-ro^HpoBaHHOH Tpy6bi, 
pa3pC3 A- A Ha <j>nr.l. 

ycrpoHCTBo coctoht H3 Ha6opa HenoABHSHbix ManseT 1 h noABUSHOH MaHserbi 2 c pe6paMH secTKOCTH 3. 
pacnojioseHHbix na mroKe ,4 n CMa3KH 5, Koropan 3ananHHer npocrpaHCTBo Mesny ManseraMH 1 h 2, a 
Taajse coAepsMT KpbiniKy 6. Koropan coctoht H3 ocHooamiH 7 w 8 h 3arnymKH 9 co mryuepoM 10. 
3aKperuieHH0M Ha KOHue npoAOJibHO-rxxJpHpoBaHHOH Tpy6bi 11, HMeiomeM BnaAHHbi 12 h Bbicrynbi 13. 

ycrponcTBo paooTaer cneAyioiUHM o6pa30M. 

HenoABHSHbie MaHserbi 1 soctko KpenHTCH Ha mroKe 4 w bboahtch c ropua b npoAOJibHO-rxxJipHpoBaHyio 
xpy6y 11, a MaHsera 2 HacajKMBaercPi Ha ojtok 4 c B03M0SH0CTbK> nepeMen^eHHM no mroKy. npocrpaHCTBo 
Mesny 3THMH MaHseraMH sanamwercH cMa30WHbtM cocranoM 5. Co6pa>on>ie Ha urroKe MaHserw 
npoABMPaior BHyrpb rpyobi. 3areM c ropua rpy6bi 11 OAesajor n Kperurx ocHOBaiiMH 7h8m 3annyniKy 9 co 
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mrymepoM 10 pa3teMHOH KpwmKH 6. Uocuie MOHTaxa ycrpoMCTBa Ha Tpy6e 11 *iepe3 nrrynep 10 noflaercfl 
/jaaneHMe Boojxyxa, non, neucTBiieM Koroporo iipoixcxqnHT npojjBuaeHHe Bayrpii Tpy6bi mshsct 1 h 2 co 
uitokom 4 h cMa3aou 5 Mejs^y hmmm. npH 3T0M ua6op HenoflBMffiHbix MaHaer 1 cHHMaer c BHyTpemieft 
noeepxHOcru rrpo^ontiHo-rx>4»pHpoBannoM Tpy6w 11 crapyio cMa3Ky. oRamniy. a noflBHSHaH uaHJHeTa 2 noj\ 
Ac^cxfiweM flaanemtH ooa^yxa ckojiloht no inroKy. CMa3Ka 5 B£>maannBaercH b 3a3op ucmfjy ManmcTofi h 
npo^nneM BHyTpcHHeii nonepxHocni Tpy6bi 11 m HaHOCirrcH Ha ory noeepxHocTb. 

IlpM Bbixo^e ro Tpy6w 11 Ha6opa uaiuseT 1 h 2 nporoeojjHTCH onunoncHHe no/jam* eo3 ) qyxa uepe3 nrryqep 10 
n fleMOHTax pa3*b€MHod KpbinxKB 6. 

Tax KaK MaHweTbi 1 n 2 HMexxr <j»pMy npo^mm HapyjKHon KOHTaKTHofi noBepxnocTH, HnenTiraHyK) (J>opMe 
BnyrpcHHeft noBepxHocxH npo^ojibHo-ro^pnpoBaHHOH Tpy6w 11, to BHyrpCHHHH noBepxHOCTb rpytibi 
paBHowepHo o^ffluaercH HenoflBMaHboaa MaHxeTauH 1, to ecTb nepefl HaiieceHHeM ckfaasH hoboh crapan 
c&ia3Ka yRanHercH, a b 3a30p MaiDKeTofi 2 h BHyrpeHHeii noBepxHocrtJO rpy6bi U BbujaBJiHBaeTCtt 

cwa3Ka, ROTOpan pasHouepHo HaHocurca no BHyrpeHHeH noBepxHocm no Bceu /prae rpy6bi. B K&mj\ou 
runopaouepe o6ca^Ht*x rpy<5 jyin oT^ejibHofi ro/mniHbi npHMCHHercH nnacTbipb, Aroma nepKMerpa 
HapyxHofl noBepxHocTM KOToporo HecKonbKO 6ojibUic n/nfHbi BHyrpeHHeii noaepxHocrn ofca£Hofi Tpy6bi b 
mrrepBane peMowra. A Tax KaK njnnia nepm-ccTpa j\rm KajKnoft TQjranmbt ctchkh cboh, to n HHyrpemmH 
npcxjuuib nnacrbipH jyra KajK^ow rojmniHbi trrenrcn o6cajn*oH rpy6bi paararaeH h cooTBercTBeHHO 
Heo6xonifMo ceoe ycrpOHCTBO. 

3aBiscHMocTb pa3MepoB xtaHXteru or Tnnopa3\cepoB ro4>pwpoBaHHUx Tpy6 CBe^eHa b Tafirrany. 

Ilpeiyiaraewoe ycrpoHcreo uomer 6brrb HcnojibooBaHo npw roporoBneHrai iuiacrbipeii, npHMeHtteMbix pjin 
BoocxauoBneHHH repMenwHocTH o6caflHbix ko/iohh jniaMerpoM 140, 146, 168 mm h npyrax paoMepoB. 

Cne^yer HMerb BHHjjy, mto b 3aHHCMM0cni ot TBepfloCTH pe3HHbi /niaMerp noflBuxHoft MatuseTbi ^anateH 
6biTb paBHbivf n^iaMerpy HenoBJOKHbrx Manxer (npH Macjio6eH3ocr0HKOM peoirae cpe^HeH TBepflocm) kjth 
MeHbtne hx n^iaMerpa (npu Macno6eH30CTOHKOH pe3HHe noBbinieHHOH TBepnpcrii). riocnenHee ycnoHne yvreHo 
B jjsyx nocne^Hnx rpa4>ax ra&ntubi. 

Hcnojib30BaHKe H3o6pereHMH no3oamrr noBbicirrb Ka^ecTBO HaHoceHHH CMaora Ha BHyrpeHHEOio 
noBepxHOCTb npoflOJibHO-rxKjjpHpoBaHHbix Tpy6 u 3H aMMTejitHo coKpantrb TexHOJionwecKyio onepaqrao no 
nonjroroBKe xpy6bi k Hcnojib30BaHiao b cKBaHMHe. 

Tax an uaHxera Moaer 6biTb npHMeHena Taote npH o6pa6oTKe npo^QnbHO-ro<J>pHpoBaHHbrx Tpy6, b 
paarnraHbix ycrpottcTBax, r^e ohh ncnojib3yi0Tcn. 
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Claims lOopvfyna H3o6pexeHaHj: 



YCTPOMCTBO IUW HAHECEHMfl CMA3KM HA BHYTPEHHI01O flOBEPXHOCTb 
nPOflOJlbHO-rOOPMPOBAHHOM TPYEbl. coAepwamee MexamwecKMi* npwBOfl, oitok c Ha6opoM 
anacTTnfflwx KOHxaKTPipyiotqyix no nepnxerpy c BHyrpeHHefi nooepxiTocTBJO TpytSw MaiUKer. 
pacnonoaeHHbiM h*zmpy MajoseraMM cMa3omibut cocrae n 3anopHbm y3en. oTjmuajBomeecH tcm, uto 
MaKJKCTtj hmciot hr ck inuHy K) ceueHino npoAOJibHO-no^pupoBaHHoft Tpy6bi npocJuOTKpoBaHHyio no ce 
Bna^HHavf h HbtcrynaM noBepXHocrb, npH otom MaHKeru Ha Bbicrynax CHa6xeHbi petipaMH jKecncocrH. a 
mecTKocTb MaHJKex na arax yMaencax poena win 6onwne jkcctkocth MaHmer Ha yiiacrKax hx BnaffHH. 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A- A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 1 0 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 1 1 , compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1 , the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugajed pipe so that they have ridges and 
grooves identical to those on the pipe surface, the abridges are provided with 
strengthening ribs, and the stiffiiess of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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